Heme oxygenase-1 inhibits progression and destabilization of vulnerable plaques in a rabbit model of atherosclerosis.
Although heme oxygenase-1 (HO-1) has been implicated in protection against atherogenesis, its role in vulnerable plaques remains to be fully elucidated. This study was aimed to explore the effect of HO-1 on the progression and stabilization of vulnerable plaques and the possible mechanism. We established a vulnerable plaque model by local transfection with recombinant p53 adenovirus to plaques in rabbits fed a high-cholesterol diet. HO-1 activity was modulated by intraperitoneal injection of hemin or Sn-protoporphyrin IX (SnPP). HO-1 induction by hemin inhibited the progression of atherosclerotic lesions and changed the plaque morphology and composition into a more stable phenotype. In addition, hemin treatment is associated with a reduction in matrix metalloproteinase-9, interleukin-6 and tumor necrosis factor-α production, an increase in interleukin-10 level, as well as a decrease of TUNEL labeled apoptosis of smooth muscle cells in lesions. Compared with the control group, aortic nitric oxide (NO) production and inducible nitric oxide synthase (iNOS) activity decreased markedly, whereas endothelial nitric oxide synthase (eNOS) activity increased significantly in the Hemin group. In contrast, inhibition of HO-1 by SnPP induced reversed effects and augmented plaque progression and vulnerability. After pharmacological triggering, the incidence of plaque disruption in SnPP group was significantly higher than that in control group (79% vs. 33%, P<0.05), while no plaque in Hemin group developed disruption (0% vs. 33%, P<0.05). These findings suggest that HO-1 induction could delay progression and enhance stability of atherosclerotic plaques, possibly through the attenuation of plaque inflammation and apoptosis, and the suppression of iNOS/NO production.